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Purpose Both bacterial culture and serological assays, such as the Danish-mix ELISA for the
detection of antibodies, are commonly used as tools for detecting and monitoring Salmonella in
swine. The comparison and ultimate interpretation of results are made more difficult due to the
absence of a gold standard. In this study, a previously published Bayesian method is adapted and
applied to field data from Western Canada in order to determine posterior distributions of the sen-
sitivities and specificities of these two tests.
Materials and Methods Ten farrow-to-finish swine herds (herd size n>100 sows) from Alberta
and Saskatchewan were selected by swine veterinarians, based on presumed Salmonella positive
status (n=8) or Salmonella negative status (n=2). Each herd was sampled once, taking samples
from each phase of production (breeding, nursery, grow-finish), however, only the results from the
grow-finish phase were used in this analysis. In the grow-to-finish area one pooled pen floor fecal
sample and one blood sample were collected from each of 30 pens. Individual fecal samples
were also collected from the rectum and matched to the concurrent blood sample. Fecal samples
were tested for Salmonella using AAFRD Food Safety Division (FSD) bacterial culture and PCR.
One isolate per each Salmonella positive sample was serotyped by Health Canada, Laboratory for
Foodborne Zoonoses. Serum samples were tested using the covalent Danish Mix-ELISA (SVANO-
VA, Sweden). Data analysis was performed using a Bayesian method for determining test sensi-
tivity and specificity in absence of a gold standard, via modification of a Winbugs (1) model for
correlation-adjusted estimation of sensitivity and specificity of two diagnostic tests (2). A prior
beta distribution corresponding to a culture sensitivity of 0.70 and standard deviation of 0.05
(expert opinion) was defined, while culture specificity was defined as 100%. This model was used
to calculate posterior sensitivities for both tests as well as specificity for the Danish-mix ELISA.
The influence of the prior distributions chosen was examined in subsequent analyses.
Results and Discussion Salmonella was detected in at least one production phase on all ten
farms involved in the study. Two farms were negative by bacterial culture in the grow-finish pro-
duction area while one farm was both culture and serology negative in the grow-finish area. At
the pen level, agreement between tests was determined to be fair (Kappa statistic = 0.39) at a
20% OD cut-off level. The calculated posterior test parameters and 95% credible intervals were
as follows: culture sensitivity 0.64 (0.57-0.71); ELISA sensitivity 0.70 (0.61-0.78); and ELISA speci-
ficity 0.95 (0.88-1.0). These results were compared to a second model using a broader beta distri-
bution for culture sensitivity (corresponding to sensitivity of 0.60 and standard deviation of 0.10).
Posterior test parameters for the Danish-mix ELISA were similar regardless of model; however,
the latter model resulted in a posterior culture sensitivity of 0.59 (0.49-0.69). These results may
help determine the value and limitations of these tests in Salmonella surveillance programs in
Western Canada in addition to providing informative prior information for future studies.
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